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(54) WIDE VISUAL FIELD ANGLE LIQUID CRYSTAL 
DISPLAY DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To widen the visual field 
angle of a liquid crystal display device by forming 
alternately arrayed first projections and second 
projections on pixel electrodes Eind forming these 
projections in such a manner that the ends of the first 
projections and the ends of the second projections are 
contiguous with each other. 

SOLUTION: The projections 117, 127 formed on two 
substrates of the pixel electrodes 120 and common 
electrodes 11 0 are formed alternately with each other. 
Also, the branch projections 172, 272 are formed to 
shapes crossing the Intermediate parts of the portions 
bent to a saw tooth form. The branch projechons 171 
extending toward the boundaries of the pixel electrodes 
120 of the color filter substrate on the opposite side 
from the parts where the boundaries of the pixel 
electrodes 120 and the projections 127 of the thin-film 
transistor substrate abut on each other are formed. As a 
result, the end faces of the projections 117, 127 of the 
upper and lower substrate are positioned near to each 
other and the conditions of the projection patterns for 
the division alignment that the projections 117, 127 are 



formed to dull angles are eventually satisfied. Then, 
the disclination generated in the portions where the 
conditions are not satisfied may be eliminated. 
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2 i;ilE«roj^^*^^R„ 

tt»*il4l HfIIE^lS.t/m2£««?3:51-iRi!(C-H-«$tbT 
1/ ^5111 ^O:^ 2 {B^«^ ^ ^ kc^tsm^m 1 {^lEi^O 

[IS*3S6l Btiia^i^iail2{S?t««9*=<o-;^<75f^ 

±<^m^m^^-r?>:^mK mmmim2m^m(^^m 

E, 

(fi*iSl 2] MfEmiZi.t/ll25§ie(0<iSli3~2 0 ;i 

(ff*«l 3] BufEmiSU=ll2 3?«gcOig$I^O. 3~ 
3. 0;imT-fe5fi*JSl 2(CfE«<0fSS*^gH= 

Ifi*:jsi4] mm^2mm-immrfmcr^fS.^tix:}6 

'0. 

ntcBia5^><5:. mfE.m2^i&tmmmmmm(Dmnt 

-ri>^':^\cM^fhX\^^^m2U^tf)-h^J:^X\^'^%n 

5 1 mtsM\mu(r>m^mimii^tmmm2 
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2 

[f**3«l6] mliE,^l?§ewBlll5llllfP5>tHtrfEm2 
[fl*« 1 7 1 mrfSm 1 mm<D^mm 2 gi5^(iHi|fEM 1 

10 a^«fl^i^tro^lSP:J^<n|§aiLfca55>75^ibatIfEM2 5§iS 

Hufsiii^mffiit-ii, tt!mm2mm(7)mte.^mmik(^^ 
m b fzU'^A^^mmm i §§so;5-(c#o=-c u ^ 5 n 4 

1 9 ] mmm 3mm t miiEm 1 ?is<7>Hiiiam 1 

i-^itm^xh?>m^mi 8\cmm(om^^^^mm. 

u^tmm^tixie<o. 
20 mtim'immm^m2^&tm^^nx\^^m^mi 

[fi*« 2 1 1 mmm 3 gisf^sfria^ i s^s^mriaig 1 
M^tm^^thx^-?>^'AA-hi^m<D:i^\cn< \3.if^<D 

Huis^ 4 i§e«Huis^ 2 <h $ 1/ ^-5 sp^^-js^ t> 

[ii*«2 2] mmmim^<Dm^m\u^tmw.m2 
^mt<r>f^m\-t5-^2o nmxh^m^^i A\cw.m.<D 

30 fS^«^iSK„ 

I«;kJf2 3] mifEmiSU=m2{i?fe«(73@ii«iiiHlife 
^ 1 ??®ro9lifa^ 1 gp^^&U^milEm 2 |§So;&t*] i; 4 5 
S^fiS:-rft*iSi 4 {cfE«(OfKS^*g»o 

[fi*ii 2 4 1 flfriEM 1 ?§«eoHuf2^ 1 ^'j^Rxj^mmm 
2mmi^&Mmmi$.x-m^^ stf ^ix-ct^5M*« 

1 4 jcfE^wfgr^ig.T^iggo 

[ffl*ii2 5] Hll12mi?§SflI!9^Ji^m<^lc?i^^$n-C 

[fi*iS2 6] HufS01?§lg(iiE;^?]?m*^tT'fe6ff*iI 

2 5 lcfa®(;)?igg^.T^^K. 

If 2 6 (cS«(Ofg^^,^gtt, 

mw.mnM<D^r^m^&m^tix\'-^mmm2 7 \cmm. 

50 im^m. 2 9 ] afifam l ??|e»-a5(lBfrfStii^affi;4Jfl^ 



3 

5f»*il2 5 lc|EttW?^^^;^gBo 

m^m 2 5 i:iw.m<Dm^m7r=mmo 

[fi*jS3 2 1 mtE.m2m&(mm+iFm(o<pc^m-ib 
(fijjti«3 31 miiEm2?;ia(iBtjiami?!is&<73 4'P«ia5i^ 

2§!3:»-i:75^^/ioTv^5ii*«2 5 lcE«WfK^*^3g 
Bo 

m 1 W^<ry^m^m.m(r>% 3 §§e?55flgfig$ nxi/^SM* 
3*3 3 Jc:fEttcOfgS^^gK„ 

miia^i^o:M2^S(^J;o-r^^$ti5®«;aJ*f 

En;!)P$nfc:*^ffiT% B5fEMlSt^M2S«^±;5-e,^5 
cht. HtIfEmiS:0'HtrfEM2 5§e(cJ;oT^^$ix^ffl 

1-^li9 0Jg-C-fc5f»*il2 5 i;ifa«o?gs*.T:^tto 
lfl*:iS 3 7 1 BfilS^ 1 my-m 2 ^^ISfi^-feiii^^JSlc 
2 oJW±Ji^^$i^-C^/^5fi*II2 5 (cfS«(D?^^^.Ttig 
Be 

(fi*Ji3 9i mmmiRx/m2^mi^X'^x^m^ti 

;^-C-fc5gi5^^roSg«fll 0~5 0*imT-^5li*JS2 5 
IIS*3S4 0l mlia^i^t/^2liSl'J:oTS^$ix 
±X'h^U^j^(DS§.mfi2 3~3 0amT-*)5fi*Jl3 9 

[ii*ii4 ii ^mmmr-m^^tix\^^?>mi&mt. 

5r*bfcm2S«t5r'^^. 

^^fizSJf^^^nxjyj, HyfB^l^t5m2S«5:±;>^b 

a5t#. mw.mi^mtm^m2mm,ic^^xmm^ 
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5r*Lfc^2S;K<t^^^*^, 

Hufs*iai:« t mmmmmmc it^timm 1 su^i^ 2 

'^CV^^l^ii;^ll2a555'A^^'^eoT*3'?, MfEm2?^S(:i 

Ev ^^c2p^TT'rt ^£ V 3 4 o f3 , 

fifrlSM 1 .RU:^ 2 t fltlfSM 3 St/:^ 4 gp^^ 

[fi*ii4 3] mmmmr^m^^tix\.-^mimmt. 

mw.^mm.mtmw.mmmmia-t^ti^'timiRxj^m2 

icw£r-mu^tiiti{kmx. mmmiRr/m2m^^± 
A^hM.?>tt. mmmiRv^m2?^micX'ox:&m^ti 

[ff*«4 4] mmt. 
20 mmmmmm±icm^^nx\,^^mmmik(Dmmt. 

MI5S«±l-?f5^ ^ fix V ^T SufES^fi ,t g^j: i: ^ 
m^m4 5 ] MfEEi^li<^- hEi^T-*)5fl*«4 4 

[w*j«4 6] m^t. 

m; ^ ;^ t ^^tff^^^.T^i^BfflS^o 
30 [fS*il4 71 Oii^as<!:BtifEiii^li:^i±(c?|5fig^ix-C 

^^?>mmmt^<Dmim^t^^\.x\^-^mim^t. 
^mmm. mti^mmm±\crf^^nx^^xmmmim 
@ t Hcsptrt-^^st^iE^ii ^ f\^x\'^^mmi^i^<om 2 

Tt-^6^2gR^i:, Mlsmill^atm2^e755MI£iii^ 

40 mm<Dmwt^o/)^^W7^t^mom3m'j^t^^i.x 

[fg*iS4 8l MfSmiS«{-(lBtriElll3iSi:*'S5 
^mr^ ^ h i^MfS. ^ n-C u ^ 5 fi*« 4 7 fclE^Of^B^B^ 

[IB*iS4 9 1 StrlEiamy- hffimT-*35W*il4 8 
etm''<e5m4giJ^>*$ P3lcWLTl/^5fi*«4 7(CiE 



5 

intern 2m^t^^^. 

x\ mmmimMtmw.mmm.m<nm^tA-fiic:i-nii9 

iii*«5 4] ^mw7!>m^^Kx\^-hmimmt. 
fiUia^iisffiicMfS-t- ^ii.micmi^^tix^-?>mmmm. 

{rssstcia^j $ nx\^^^mmwm(Dm i &t/m 2 ^^e^j^ 
jfm^fixto<o. mm.mmmm\mmmiRum2mm. 

mmm 1 m^<Df^mm± ic^fH^tix^^-^mimmt. 
fifrlEIg 1 S« t *f [6]f s n 2 s« t , 

tc^nt-f ^{iaicsai: ^ V ^ s IS 2 a« t 

Mf2^ 1 mmtm^m 2 miS±i' !±^n-?:'tu#^C0^ 1. 

mmRu^^(Dm2mmmiii.^fhXi3'o. mmmiR 
ifm2mmitm\:^rzm^m^^i-tm^^7f^mm. 

mmm 1 m^<Df^^mm±icB^^tix\^^^^ immt. 

HSiam 1 S« i: IS 2 Sffi t . 

mmm 2 s«wrt«5ffi±(cji5fig^ix-c*j Htriam 1 mm 

(cJffttt-SfittlciBB^ix-Ct^sm 2 as t 

mrlS^ 1 t mtS.m 2 ^^gilc \^^m'ti^m<o^ 1 

T/m2?^ecos^(i*nmi:i^^vMi*i^. m^^-^i 

Mfsm 1 ««tort-(sw±icji^^$tt-ci/ ^-sm 1 as t . 

Bu fern 1 S« <t *f rS]-r 5 m 2 S« i: . 

HulE^ 2 S«rort«9ffi±(c?i^^ $ix-C*3 "9 ttJlEm 1 Sffi 

mria^ 1 mm.iimt^m2W&hkc{-x^ix^'t\.^Wi(om 1 

f^ie2it/#^ro|g2??e/i5?[^fi5c$ix-Cti'9, Suia|gl& 
tF||2|?g(Oti(t4ge?A^P>cf^*(CfT< < /cCSfK 

[0 0 0 1 1 
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[0 0 0 2] 

[tsjtei^atjf] -fi^ir. m^m7f^^m.\-i.2^<Dmm<DWi 

[0 0 0 3] mmM\^mn^--r^yi^ (vertically ali 
gned twisted nematic : VATN) ;fy^<Of^^^^FigR 

{i< [^mm\'mmm,mw^f^^tix\>^^-n<Dmm^is. 

10 mm.<D^mmci;^m^thx^^mit^^^2^(niM%m. 

'f-ci2^(Dmmi^MLxmmi^Mf^^fixi6'o. 
i:mai-?> 1 2»:(nm^<Dm\ci^A^titcm^'j^'Ftm 
m^^nkc~^<Dif'y^ (pitch) ^mi^xm-Mm^m 

[0 0 0 41 

20 -ri>m^Km.m'-m^^fif£^^v^mx'^-^\z^^Tm-t 

(off) i^m(Dmm.*mi^x^^^(n>x'ist^<Dm^n^"-^ 
"f-y-^ m^^7f^mm.\^vt^xm^ ^^titit^ita 01 1 t-x 

m\^^Mz.i^mx\^. mm<Dmcn^-'-7^y'^^~¥t 
mm^m^^7r^-^m.^n.^^m^i^^\^x%<D's& (reta 

rdation) k^±%fim.^t^^ C S fc*{C^B^# ^ i 

[0005] :^^mi^^<Diio fmm.<^^m^i~?ifcid 

[0 0 0 6] 

[«ffl^«fg«t-f-5/h*(^^^] rroi ^/.e^H^^f^-t- 
(nmm^mfiSi^nx^^^^^mmm.t^nm<Dmm\cr^^ 

i:M2^S^?]5^L, ^l3§SroiSSI5i:|^2 5?S«»iiSg^H5 
<Sli3~2 0 y m. K^l^ 0. 3~3. 0;imT-fc5O 
[0 0 0 7] mi£«i:^2£«i:cOf«^lC(i:ft<0^a^ 

[0 0 0 8] ^fz. ^iRx/m2mm(Dnmi::nm^i\^ 
x\'^imij^xj^m2mi>t^^^hi^^tf:ztA'-x^. m 

50 t"5(Ozl5^fji^ Lt^o 



7 

[0 0 0 91 miRum2{&yt^(D{Hmia±mm7^^^ 

[GO 101 :zzx\ m2mm^mmrm^m!^L, m 

m 1 mm(7)mmr^itk(Dm i sn^^o^^ai LfcSPr^-^s^^m 2 
«m 2 mmn^mmm(nmti!, l fesp^^*^ ?3 ^ 1 

[ooiii^fc, mi^&^s^^anr^mmmi^stx.. m 

^«(C2oJti±?i^fife$n5r tiiJ^tgT\ ^lJt0^^2 
[0 0 121 ^i;S:U:B2S«^±7l^^^2>i:t, %\ 

-si.-a%2m.m^^r>x-^m^fi^w^\t^'^^m'i^m 
;45^*p$ti,fc^^MT\ %\wMm2mm^^^x-&m^ 

l'A'^f^i-^fX9 omX^^<7)im^ Li/^o 
[0 0 131 ^llIb7Vv?;x^£^{C{liif^SS±{-ii 

e ^fl^fig L r M 2 5 J: 5 :^ 7 h i; -> 

[0 0 141 yy y^-^ h y 5'i?;^(i||2?§SiS'i:5 

sp^w^tc'b, mmmm^nm^tix^'^^mi^^t^ 
2^m(D^^ ^if<bti±^'^^mm^^mic^iii^nx 

(0 0 151 y-M£i^^^iiie<tfi:''^5=t5(-?g^ 

[0 0 161 *iil:gi:iiiim^ffi±fC'?:iX'etLS 
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2 5?eSrfl^s5cL. mi5§ei:iii^S«i:;as^o;5^;5,^,<t 
m 2 i: iij^Sli t t^S-^t^i>!^t <nf^xmmnMt^ 
^«Bi^ctc3iai L:fc?i^ffi^Wi-^ J: p l-?i5fi5c-r 5 r t 

H 1 i: iS»a^S<^^# t ^5Sfig-r^ 9 0ga±r'fo 

10 [0 0 1 71 :i(7)i5(C?gg^?i^fi5cL-C^<^-^^rff0i* 
-r?>t, JgS5>^<Oiai^;^(S];iJS)^i5 4-o<D®i^$r#5 

,<^~:^(Dmtirm^mni-f-^^iiX'm&':^^<r)U^m 

gLtlS^-g-JClg^-t-ST-V^i^ y^^-v-a > (disclina 
tion) ^®'>^-y:5iiz55T-t5o 
[0 0 181 

<:OllJS0il{coi.^ri¥L<iJi0^-f5„ 01 (A) &u:E!1 
(B) (i*^W«»S6^Jici6Sii:Er6]j^^*^i^3gK{- 

V^-C5?|g^?K^LT^J-filE[S] (multi-domain) 5r*3^L 
fc:«'g-(7?^^^^^C0ia?iJ^.T^Lfc»fia(lT'^6, Hi 
(A) RUl (B) (r.T^^nn^S J: 5>(c:, 
^S^/i t'-e^fbttfc 2 ticoa^ 1 . 2 z)5Si.^{C*t[6] Lr 
2fe<75S^l, 2C0(^'(Ri]S(C|-± I TO (indium t 
in oxide) /j:i^(7>j@?«S^m#>K?5^^7S5:g?^a:ffil 2. 
2 2^it/iBl^JIIl 4, 2 4;45|l^g^-^;^$tV•rv^5o 2tfc 

K?i^ib^c5f^B^B« 1 0 Oz)5fo5, ^fi^finmrn.^. 2 

(D^mm\^itm^m i o o icAit-r5?K2itf^fSS« i o 

O^iiiiL-CmS^^ig^^-frS^^Sl 3, 2 3z)5^ 
n^'nf+«*tvTjyf9« Tfi15£«l(rf^«$nfciS^« 

1 3 <DUitmt.±.um^ 2 5 ixfz.mim 2 3 co^ 

^f4iC*}-L-C9 0° <7)#^i5!£L-Cl/^5o Sa(6]III4ti7 

[0 0 19] 01 (A) lim^^epJDL^^i/^^'a-^r^b 
fctoT-fcc-r, f^^S 1 0 0cOfSS5>T-3 iiiSr&]J^i 
40 4cOiBr6i;'3<Cj;o-C2tJ:(;3S^l , 2o*®(c:*fL-rs 

H-Cl/^5^:)t«l 3^iii§Lfc)tli<S^t;fy(*];45|gfb-fr^ 

(cf^^e 1 0 o^iiiat-5. ^t'^-c. wo^eii-tspste 
[0 0 2 0] HI (B) (im^^^^^i-enJDLfcm-e-^r 

/T^Ufct>(^-C-feo-C, fg^5^T3{iTSPSffil;b^f,±g]5 
S«2tc^5*'C9 0° ro:^^^^^J:5lc^.lifet>ttc^L 
n-Ci/^T. fK^^>^^3tOft|iti»;^rfi]z)5ig^L-C^ftt-S 

50 mc-3nmm.^^-t:^„ r^i-c, 2tfc<os«i, 2tcps 
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tzuit^i 3^m®Lxu±^fitcyti-i. m^mi 0 0 

2^c#«$i^r^^5{B7fe«l 3 5riiji1-5 J: ^ fc/^oT 
10 0 2 1] a 2 ii*:|§B^(D||S£#i]lc j: 5,SiIEl6]fSS 

m:Rx/m.m^^i.rzi,(DX'h^. m2^^^t. rmm 
mii^mmBik<Dmmi ir-m^^nxis'o . ^o±tc 
mmsi(^m6 7!>w^i$.^tix^^^. m^'^'f-sitmm.Mf^ 

SI 6 (^ffifSi;^; tc i o T*® LTSiSlcia^i] ^thXt) 

t-r^tz^. m^t-ma^n^i^-iikmx'^i&i i<Dmm 
[00 2 21 2 ^(Dm^ i , 2 wFh^ic^;jo 

ici(i< (73-c\ 1 1 (D'p'L^m^mmt i^xwimxm^ 
(Dmm(Dyt^»i^m'^:s:^^izmm$fixumm-!i:< 

[0 0 2 3] El2{c^$n-ci/^5J; ^^S^iS?}?^;^!*^ 

fca?)co?^S^'?^- i'W J;3 ^j:?i5ffilcjf^^-r5 A^;45a 
[0 0 2 4] ^mw.\^<r>tzi^<r> 

^mmm^2-^&.±h<o. wic4:-oh^<DAm^\^^\ m 
fmm^^j: Lx^'^mmm'^mmmicm ctzmm^^j:^ 

^i^^<DS,m:^\^A>^m.micfj:^m^ (texture) t'-?^ 
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^$4^4 5° ±10° ,it#<c:4 5° ^/i-r<7)z55$f^L 

o-r^m^i^m^'mm&m?>^tAix^?>o ^tz. mm 

(Dmtmmt±itlt'n3-^2 0 urn. 5~2 0;iin-C-fc 

[0 0 2 5] :^^m(Dmm&nzx^m^B^7siMi-i-. m 
m(DXo /£*{+^?^/c-r^>fiiafS]^?g^LTj£«^«^ 

$tl.;^c*lg?«<7)mlll^S^l^-o^^TSi0J-r5„ 0 3-Ctt 

fc, in 3 izm^ntz:^mM(Dm 1 mmm(i±m Lfc^^ti 
mtzi-mm.&i^m^m^^mmxh^o ni^hy ^v>;=^ ^ 

30 S«t-I4liim®i^«04'*g|5^^f::^;^lnll- 1 oc^S^g 2 6 

J; 5f-2oco^ei 6;a5^^^^^-Cl/^5„ dcoi 

EHAD^ixSi:. ^^S5>^^(i2&<75£SicffM^^^fc^le 

0 , ?«^:&[S]^(D:&[S)tt:^T3:§S i 6 , 2 6 icSiE^'j:;^ 

5J;9lc, ^W:@ilW;fe^[^P 1, P 2 ;65f^Bl;^r^^ co;^ 
40 fSli: 4 5S(D^^fi5c-t- J: 5 {-Ettt-5., ^05 J; 5 J'.fEf&I 
<i-ena^-C-Si6T^^WT-*>f3, itU{-J;oT3 Om 

it-<x^mx'h^, 

[0 0 2 6] :Z(DX-?f£^m^mdi:i~^tzib(D^<^ — >' 
Jim 4 IC^$nfc:*|gW<0|| 2 Hit^Slt- i 
^/-Cfo-So ;(7 7-7-i'yi'i5'S«(c?j?^$nfc?l^l 7i; 
»)ISh7>-:^;^^'£«^cJi5^^i^fc3§e2 7tt:^-ciii« 
<75 ^:^{Si (7) 4^ Fs^gii -C-^® #i {cffi^ "5 ft (f ti fcff^ 88 (c Ji^ 
50 fiS^Jxrjy*), 2tScW£«fCff^fi5c$H7tS?fitt2lMC^ 
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$ tLfc*ig?^ 1 mmm i s m^m7F^^w<D^<^ - 
ffi-r 5 i 5 ''j: 5 T-^ 1 mmw^it^xmmn ^je < 

f5wi/55T-t5c rco^, •(S^«oig^;^ffii p 1 , p 
2{^Sii:S:0^7K¥;^f6]^-ffiK$i^> CcDi ^''^^•^Jctt 

<g2 0 <nm^ t7!>'^^-07i>:b^^A*mn^^-rX 0 l^^j: 
[0 0 2 71 I115IS04«7) (a) W^^tHJ^l^X^jkLfz 

^mmx'h^x^ mmmm±<D^m2 7 tmmmmz o 

[0 0 2 81 *:|gW(^IS3|gjfeM{cJ;^?S^*/T^^ttl± 

r.t7l5-C't?>«iS5:WL-Ct^'5o 0 6 (A) ^ttf^6 

(B) (i*|g^<D^3 3|j&fe^l4^i5?^S**Sgcoio 
wiii^^jj^i"¥ffi@T-*3'9, E] 7 1^12 6 (A) (7>V I I 

-VII' m<o&rmmxhi>o me (a) tmncTjk^ 

H-Ci/^Si^fc, *:«§^(;5m3|IJiS#J{CJ;5f^^*^SI 
Kli. Ta3£«T-fc5»flf h7i^v^;^^S«2 0 1 
mm^X'h^:iJ7-7^/u^mmi 0 1 tA^h^J:^o M 

■r^^m<r)y-hmt7'-^m7!>^mi^^tix:^<o . 
\'mt7'-^i^tx-^m^ni>^mm.^i^'rm.&.mmm 

:^'J^^mm2 0 i(?5W4iii^(c*i-ftt-5ffl«c-C'fe^* 

immmi^&mm^?>yy y i'-r h V y 1 1 urn 

l^^tlXia'O. yy^yi^-rhVyi?:^!! 1 »P^(C«;«7 
7 — 1 1 2 255?Jgfig$n-Ci/^5o -fy -y^-r h y 

-y^?^ 1 1 1 t;5 7-7-fyu^ 1 1 2^Wo^W&U^ 

0i45B^^ixTV^5„ 2tStOS:ElOl, 2 0 1 CD^fil 

fciiffi^t^i 16^12 6;ei5^nmf+*$n-cv^5o 

2t5c<D{l^«l 16,12 6<0<gjt;^f^(l'e:n^*tLg|;r 

[0 0 2 91 2 1 0 K 201 (0:J1-ffl5<Bit« 1 

16, 1 2 6coi^fii(ciiMii7'fyuA 1 4 1 , I4 2;i5 
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i^^i^fflf 5r t^jT-tS^S, ^<Dm-^ll2«C<7)S«cD 

10 gl/^ttl (slow axis) i45^^«<73gii$i!jt-S:i-Sz5^ii: 

[0 0 3 0] pf^misil 2 0 <t*ilimffil 1 0i:tCitW 
mitM''=C^/4^6^^5^|El 2 7,11 lt^mi^^f\.X^ 

hy>i^:^^mm^rff^^fhfz.m^i 2 7\-t±xmm<D 
m:fo^<D^m^X'^mr^m^m^m-fhfitz.mm^^fm 

^ftXi^n, 2ft^0S«^cff^fi)^$^^fc5?|al 1 7, 12 

7iii:u-tc^i:{cfl?/5!c^nTi.^-5o *fc, ig«BSic^ 

20 <!) ftif ^,nfcSP5>o4'F«^Sii^1ll^5?i^t>i:(ct$??S l 7 
. 2, 2 7 2^5?]^^^n-CjS'9, aSSSSil 2 0<D^^<t 
?$«ih7>-:>;^^S«<73^fil 2 7 i/iS-S^OTJ^SSP^^^i- 
@S-r5*^?§fil 7 l;4S^^$nTI/^5„ Cintcjlo 

Vtcf >f ;^ y ■> 3 -t- - tjjx- t 5, 

[0 0 3 1] ig|7(c^$nTV^?) J; 51-, 3§Sl 2 7, 
30 1 1 7(i±gnS«l 0 1 tTgI5S«2 0 I-C^^SIC^^^ 
Sfc, f^Sl 2 7,11 7;4S?i?^^ttTV^5S« 
2 0 1, 1 0 l±(c«fg^^>T^Sa:(cffir6l^-y:5fca6 
cO^ffigHf^fli 1 2 5,11 5r-^iv^'thmf^^tlX\^- 

■So 

[0 0 3 2] C(7)J:5(-?S^^?Fgtt(cS^i45Eii»a^ix 
116, 1 2 6c;)®5t^rj^ttjS^:&|B)T-0::&f6jt 4 5S 

[0 0 3 3] |^^^flJfflL-r?i^^Lfc/°i5'->(^tII±3 
0. 3-3. 0 A/ mSSfc/^5tOz)5^^ Lt/^ ^^(^('1 

[0 0 3 4] ^mW, 171, 172, 272 ll|&®?F^4^ 

5 ~ 2 0 /z tnT-fc5«^^sif^ L-l'^o 
50 [0 0 3 5] 118(:iS6 (A) (O (b) ^^(O^^^X 
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6 (B) {CTT^^tix^^^^^mommmci. m^mm 
6 (A) iC7fk^ixfcm^m7r^mm.tmi&.r^a fcfc\ m 
mmi)immn:^\^r-m6 (a) ic^^n-ci/^stro^K 

m(Dmm^wmi-i>:^m^^it^\:'Xm^j:'on. 20^^*, 

So 

(0 0 3 61 *ig?g<o^ 4 mmmxnmm Lfzmi^(^m 

(director) zSJ^f^ftzi^ 9 oStC/£5 i 5 (cf 
5^<*«riifc-r?^^^^^B^ffi^i-5o El 9 (A) & 

t/9 (B) \^:^?tm<Dm4^mmicx^mm.M\^m^m 

^KR(73 loc?)!!^^;^-^ ¥ffiIllT-*?>)„ 1119 (A) S 

0=119 (B) X'i,^mm{^<Dtzi^<Dm^^<^-:^<^^^ 

m^<^~'^2 1 1. 2 2 ii±«;^i^{wi£Mh7V>?;^^ 

^mcMf^ ^fix^^^o ±^ ^mmx-mTf^ ^ ntcu^tm 

;ST-«* ^ tltciU'T^A-^ 7 -7 ^- /V ^ S^icji^^ $ fife 
I l^fi-to r<Dj;5^jr^e2 1 1. 2 2 1^* 

(A) }::^$tiTv^5<t5(c. 2tS:coS«fc?g^^^x-c 
t^S5§e2 11, 2 2 1 ^cj;oT^^$^^5=§-^/J-ffl^S 

[0 0 3 7] 1119 (A) (C.T%^Jxfc?^S/^^->iiHlisg 

Lfctco(»5*>co^i&t5m2 ^i^^mfz-ri,<D X'h 
5„ sn*,, iowiissm«Ei^T-4^^fiiiaf6i^fTi/\ ±t 

&m<^m&2 11. 221 ;SS352tc^i5fL. -«?S«f^ 
(c:*Ji/^T?f^fi£^ixfc:Sige;i5^-rft{i9 0;ST'fe'3. PS 
Lfc 2 o(D?g[/h®j^T-;^ffii^-;i5fig1-||(i 9 0S*::^e5o 
^fc, iliSo-ill;^(6]t^:tr(6]{c2oo<Sjt«w^mf6P 

"9. m^^mm^^i>^tr-x^ 

[0 0 3 8] LA^L, [3 9. (A) « i ? /irg^S^^f ^ 

m^^. mm^ma^titzm-mi^nm^^^i^ 'i:fj(^X'± 
xM0ii-?>:^(^i^mm^ti^AK ^m<ni&miC'»'oxm 

[0 0 3 91 09 (B) (D^^imQ (A) tmU\^X 

I. ^5/55. ^m-mm^m:^m^i^-r^^icm^Lfzm^ 
x-h^. z(DmmmLtz'^'hmm<Dm^:^f^^(Dnm 



(8) WmW- 1 1 -3 5 2 4 9 1 
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-;^(fi]«gB^l2iSft!i:&{ctt'<T®5fe$ix5<??-C\ ^^^^ 

(Dwimm <^^it\^. ft^^m^<Dmx'\im9 (a) ic 
7r^^tifz:¥^^m(^mmM\c);t^xm\x'hi. 

[0 0 4 0] rt^i$jS^3z:#-r5^c*(c:(i, ^g(^<ii^ 

[0 0 4 1] mi oi±:^?tm(nm5^mmi:cx^m^m 

Ti^^Bco^ffilll-C-fo-So 0 1 0 {c^ $ ixTi^ ^-5 i 5 i-. 
??e2 13, 2 2 3(DMi-i&:^m^m9 (A) 
Hfc*?g?^cDm4llJfg^J<!:^{£l1-5„ SP*,. 
/V^S«<ciieg#?F$S^^W^®2 I 3;55?i?^SiX. 

hy>'i^:^^mmccimnm(^(fHm^+^m(r)m^2 2 

20 [0 0 4 2] — 01 0T\ ;t/7 — ^^/u^J'SitSfcjf^ 
j5!c$tifcl!g-ftS5Stfc^Se2 1 3(±=§-iZH734'WBPJ55^tvfc 

LTi>gi#,^j;v\ ^fflia(6i(7?fcs6w|§g^^^^->'W^2 
^f'l^^ffiTt-rfcJ^lc, i^S«(c?g^$ixfc|ie2 1 3. 

2 2 3(DMnim:kmmm-r?>^^icmi^Lx. 

^^mm^±A^hM.fzt^icm&^icmi^^iXtzmm2 1 
3, 2 2 3<cj:oT^^$n5'«/jN®«;4sr^CfcEg:ft?g 

[0043] 213. 223 60t§li?^fi 2 I 3i-m 

2 3 W'4''il^a5*^ibi^Si5o;^lcft< mi^<S;45^< 5„ w 
ixfcSJ5^>T-9 Off j;^):>^t/^^S^*-L. ±A^<bM.^t 

ti^mmmm^mi^^tirzmmA^^-o/i^?>u^X't-i9 o 

mX*)d^^fj:-^m^^i-?>Xoicfj:y) ^ mi&2 1 3. 2 

2 sic^^x^m^ti^m-mmcDmrnn. ^^^^-w 
40 M[^i~^m^<Dmm<Dfs^t&^x'ojt<i~i>^tX'mm 

itm&^^<D:^f^^tmm^j:y7f^ff)Mfkm\^mLXMf? 

[0 0 4 4] 2 ft(?>{S3t«<?)<S)t;^!^ P 1 , P2ii-5-n 

50 m^^-To 
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[0 04 5] :^%m<nm 5 mmmx'i^ i -^ff^s^f^mmi^ 
[0 0 4 61 :^^m<Dm5mmmic:^(ii>mm2 1 3, 

2 3<0]S,'SC^-C-<73gg«;15l 0~5 0Aim(C7*i5ip(CJi^ 
^-r€>cOAS^!f*b< , 2 3-3 O^itngStCJl^fiSt-r 5CO 

[0 0 4 7] 01 1 ^c^^^^fc*|gWw^6|?JfS^^i^^J: 

;j^f^(c:f6ioT??ec75*s^j£< L\ 2 2 4 c^^- 

'C>SP;5^ib-51-«il{ct^oT§gec73^^/2:<-r5wi:-C% 2#: 
(OS«(rBfiit$^xfc^^2 14,2 2 47i5MfSl-r-5a55^ 

5 ?§ie2l 4, 2 24izX'DX^^m 

j§ $ ^^^^ 1/ ^® < s ;rc * (CPS a ^Amr-t 5 i t ^ 

[0 0 4 8] Ma4J(75Pr.^Jli^/8*-f 6fc*(ctt, 01 2 
$ n fc:*:^ ?q ^ 7 ^SS^I J; 5 < ^ - :/ ^ 
?!5fi5ct-5^i^J5T-t 6, ai-^. +^'l^mm.2 2 5<D^.b 
^ict P 1 O(Di!g:ftfl^Si^tc0?;^^2 5 1 ^^^L, 

ffl5fcj^^u/cEs^?i^^t*t(7>3^S2 5 iro^^r^gp^mws 

{C*fc2 0(7>^/jN®^^?i?fi!ci-5o wro:^-^-, 

[0 0 4 9] :*:^W£0^4/j;i.^LE7||Jfg^|-C-(i 

<^?i^<^t^S*f*c^^t- 5 r 1 1 T-t 5„ 
[0 0 5 0] 09 (A) tl\^^\.mi 2^Z7f^^ihtz:^^m 
4 1/ ^ Lm 7 HJfi^Kc J; 5 ?^S«^^BtC*jl ^T. 

3 (ic w i 0 t-fl^fiJc Lfc;*:|gWom 8 ^iS0il»C J: ^ 
ic, ^ii«ffi»cjfgfi£$HfcEgftfl5#tt:£D?;ie3 1 311, 

El 1 3 \zM.mxm7r^ $ Mcmm^m 320 ro^wicfl^fijc 

$ixT^7->i?-^ hy -y^^S 1 1 (cioTSiPtiSJ; 
9l-?f5fiS$nTU^5o fiilc^«|iSligll 0<c^$ixfc*:|g 

worn 5 ute^sjfc i ^m^^TT^mm t muir^. 
[005 1] ^¥%m(r>m 9 mmmiz x s^s^^^b-c- 
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{±, m3Stffi^I.hI^«{c5§S$rf0^i-S{-^fc'3f::7^-<;^ 
[0052] l§114igll 5tt^ix^n*^?ScO|^9|l 

~y ^ji'^m^<DW-^mx'h^. 01 4(c^$nri/^5 
xo\z. ^sit-^^eii-r^y- hi^4 2 1 ^spussfii 

4 2 o±(c?ig^$ixTi/^55>*IierS]^ff0^1-5 7t*cos? 
^4 2 7 i[Hi-ro?i^#,(c, Bn*3)Siaro/j:i>-^^<^(c?i?flK 
10 $tLTl/^5„ :itL{cio-C, h^4 2 

4 2 7 <t 53feSn^iSSWteTSrl?5lh-r 5 CI 

[0 0 5 3] ^u^T-. 01 5lc^$^^•r^^5 J; ;0 
y~-7 ^;V'^mm\^\t-:f7^y^'7 h y 5/ ^' ;^ 4 1 1 ;45r-* 

fciptc, »)iIh7>-:^:^^S«<o?§e4 2 7 ttii«S 

20 m4 20(nm^t(Drii(Dmi^t^mmi^mm4i 7 . 4 

2 7^459^19 ftifibnfcSP^T-fcSo ^^er^-f 

01 sfc.T^^ixfcj; Pic, TmtDmmicmmmm 
i-mi^^i^x^-^mmi:mttjBmA'rf^^fixmmmm 
^^^L.T:i/^54SSi54 5 1 ^nmr^ff>fz)^<Dm^4 

1 7i4S?f^;«$nfcSP$>^Sd7ti6{cig«B<^<CflgfiR$n 
fc^^4 5 2 ^mmiskmi&4 1 7, 4 2 7<73FB^-eig 

^tltz^^4 5 3 t > iSTtJf^iJtlie 4 1 7, 4 2 7 

30 fjftif fj^xfc^^^-en^-rsT^^^^^ y^^-v/3 v^n 

pfc*fciii^®^<o^FBia5^«^5a35>4 5 4<t*^^« 
fiSc^ft-So ZltLlCioT, y^-v^a 

y •>i^;^4 1 1 ^fflu^TSWf-rscit^^-c-grSo 

;i(73i 5 (C^y ^J'-e h y •y^X4 1 1 ^tfcl^&^/Sl/ ^ffi 

^i^^^L-ct, ^mmi^^fix\>-^U6^^f ^ ^i:^ 

40 [0 0 5 4] 01 6(j:01 4 t01 5fc:;T^^tufcJ; pfc: 

!3 , 017 Itm I 6<DXV I I-XVI l' ^(OmM 
mx-h^o 01 6i:0l 7(C7j^$tv-C<'^5J;5(-, TW 
<oSiK-c-fc5lfSib7:^v';^^S«4 0 

4 2 l*'^&m<r>fj:\''-tJ^^icmi&^jxX-}S'0 . ^(0±*c 
teM4 2 2;45e49nTV^5„ I6^«l±tc|«»«:^l 4 

2 oAiwm^tixioio. mmm.m4 2o±\c(±v~hm 
4 2 nzr^^xmm4 2 7Amfii^tix\,^^. mu4 2 

7;jS?}?^$nTV^5S«4 0 I ±iaim^^'f-i:Smz 
50 ffil^f ■5fc*!)<^Sii:er^M4 2 4;4!?i5^$ixTl/^5„ 
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[0 0 5 5] ±fi«c0S:K-r'fe5;i7 7-7^yi'^S 

«4 0 2(C(i. -fy y^-^ ■yi?;^4 1 \ tmm(r>^ 

^;J^^^$i^TV^5„ -y^^ h y :^ 4 l l cT^PB^tD 

l3 7 — y>{f^^ 41 2<t^7 5'^'-=i'M's'^;=^41 1± 
(c:ii*iiSll4 1 3z55B^^iX-C*i»3 . *iimffi4 1 3 

±lcfi:/7-;/i>'T hy -7i?;^4 1 1 tWi^'Bm^^^m 

4 1 lii-M^t\^X\>^^. ±«)S«4 0 2{CJ}^^^tt7t 
3?e4 1 7(:iTM£«*cffMStifc?^g4 2 7 i^PfrJ-i 
^i:tC®^^n-C*5 0, ±ffl.!lSffi4 0 2iCtTfi.ilSte4 

0 1 i:i^^(ciia:iir*])R4 1 4;65fi5^$nT^^5)o 
10 0 5 6] 2tfe:(^S«»r«liwtt*i<D^m*S;^14^* 
f-6fg^^K;45aA$nTj3'?. ^^5)-^^(S2t!f(75S^ 
4 0 2, 4 0 Ilc:?f^^$i^T^/^5S^lS^r^fli4 1 4, 4 

2 4WiEf6i;/3l-J;o-r 2 0(754^^4 0 2, 4 0 1(C^L 
rSE*CEf6l$nT*3'?, I§fi4 17, 4 2 7(73;SISc^ 

?^S55-^^(±?§e4 1 7, 4 2 7{cj:o-c-^(7);^roi(c:M 

[00 5 7] *«?qcDB 9 ^Ji-^J t \-t.WS. 0 , 
;=^^ffli/^TS^ r ii*5x-§:6„ la 1 8li:$:«0J<D:l^l 0 

2 7 ;65Ji^^$n5gP5>* T'S 5 ^ i: ;65T-# 5 i P tc^^ 
[0 0 5 8] *lgBJOBl OHfe^iWiptcy^-;/^-^ 

[0 0 5 9] ^(OtolC-b, l|2*S6^J<7)i9?fejg^^^ 

L -C X -< ;^ y 3 V ^|5SJh-r 5 CI t -b -c t 

So 

[0 0 6 0] mJiKLfcJ; 7^^';^^ y^— -^H^z)? 



(10) 1-352491 
18 

[0 0 6 1 ] t*oT, *|g§g<7?|li 1 HJfe^J-eiiiii^S 
^16 2 l(^^^i:iii«affi(c:?F^fi5c$nri^5??g6 2 7 

^l:fli6 2 l(75^#i:?^S6 2 7 i:j5S^-m>!i<9 OSjy. 

ixfc5§S6 2 7 i:*iaS^(c?i^^$ixfc5IS6 1 7 
10 [0 0 6 21 ^IgW'^l^ 1 2 IIJg#JT-(±, iii^S«cO0 

2*SS«si{ciS?K&^^i^tt(05FEgl-c-ifeS„ E12 0(c 
^^>ifc*«?^cD||l 2IIJii«''l!c:J;S?K^^.T^^K(Dj; 

9 1-> mmw& 7 2 2 7 1 7, 7 2 7 ^mswm 
i^mmmm^mi^-r^ mmi 1 7^ 7 27 1 mmm 

117 2 2<Dm^tA'^^^A^?>^^7!>^^£<^£i><DX\ :ifl 

^^m(Dm 1 1 Rv^m 1 2 mmm^cion i,mm(Dm'^m 

20 (^;i<!^(i*^0^<73|g3S*£^JiSfa-t-5o 
10 0 6 3] 

[112] :^mm(nmmmi^xi.mm.s.\^m^»^^m.(^ 

[US] *|gW<Dmiili£^Jir iSSiliarfii?^^*^^ 

[114] *ig0^(D^2iiM^Jir issaief^igr^*^^ 

(^51 0 4(73 (a) «P5>(7Dtt::^@-C-$>S, 

[lie] *|g|^(Dm3mJiSI^JlcJ;5fii:El^?iS^^:T^ig 

So 

[117] iI6(DVI I-VI I' B.<DmM^X'hi)o 

ima] me CO (b) m^ff^^i^mx-hh, 

[0 9] *ig§q(7)ii4iiM«si{cj;5sa:aersi?^s«-T^i^ 

So 

(gli 0] *lg^»^5^jS^|lciSSiEiEi6i?R^^^ 
IS a W 5>f I E <0 CD 51 e ^ ^ ^ - V ^ ^ L fc ^® El T- 

feSo 

50 imi 1] :^mm(om6mmm^x^mmw.mm^^^ 
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[013] :^?&m(Dm8mmmi'a>mm.&mm^m7ji 
[016] :^^m(nm9mmmicx^mimhy>-:y:^^ 

¥ffilIlT'*5„ 

[017] miecoxvi i-xvi I' B<^msmx' 
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[®i 8] *:«§^<75Si ommmic^^:ti 9-y ^ /^^ 

[IE12 0I 2»JS^Jfci5f^^^^|gK(^ 

[^?-§-(;?iffiW] 

10 1 :tJ7 — y^^u^m^ 
111 by i/^:^ 

10 112 :tiy — y^;i"^ 

115. 125 Er^fli 

116. 126 <S^fc« 

117. 127 §§iB 

14 1. 14 2 W^S>''f^^A 
171. 172. 272 

1 2 0 mmmm 

20 1 ISM h 7 Vv^;^<?' 




101 5] 



(13) 

[mi 6] 
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[018] 




(72)«M# n m «s 

:^l$gHM^JlfitrtT|g»&IH«M404- 
2 ^;^T^^°— H007-§- 



